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PROTECTIVE CIRCUIT FOR ELECTRONIC MODULES, ESPECIALLY DRIVER 
MODULES 



Technical Field 

The invention relates to a protective circuit for 
electronic modules , in particular driver modules , according 
to the preamble of claim 1. 

State of the art 

It is generally accepted to employ protective diodes 
for the protection of electronic components against 
confusion of the poles of the supply voltage. For this 
purpose either a protective diode is inserted with proper 
polarity of the supply voltage in forward conducting 
direction into the feed line of the higher disposed supply 
potential (+Ub;Vcc) or into the return line of the lower 
disposed supply potential (-Ub; GND; 0 V) . The load currents 
of all outputs of the component have to take the path to 
this protective diode in the first case, wherefore a 
correspondingly large dimensioned and thus expensive 
protective diode has to be furnished. This disadvantage does 
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not occur in the second case, wherefore this disposition of 
the protective diode is to be preferred. 

In connection with electronic components, in particular 
driver components, sometimes the case occurs that internal 
resistances exist between the outputs and the supply 
connection for the lower disposed potential. This lead to a 
so-called break or rupture of the neutral conductor, that is 
an interruption of the supply conductor for the lower 
disposed supply potential, to a parasitic current flow 
through the supply connection of the component, the internal 
resistances and the outputs and finally the loads to the 
lower disposed supply potential. Thus non-defined and 
unstable voltage levels, that is undesired voltage levels 
can occur at the outputs of the component, whereby the 
safety is not assured in case of a break of the neutral 
conductor. 

Presentation of the Invention 

Therefore it is an object of the present invention 
to combine an economic protection against reverse polarity 
with the protection against a rupture or break of the 
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neutral conductor. 

Starting from a protective circuit of the initially 
recited kind, the object is accomplished according to the 
present invention by the characterizing features of the 
independent claim, while advantageous further development of 
the invention can be gathered from the dependent claims. 

It is effectively prevented by the arrangement 
according to the present invention of the known protective 
diode and a further protective diode, that in case of a 
rupture of a neutral conductor, currents can form through 
the internal resistances and the external loads. The 
component remains on the output side in a defined, that is 
secure state upon a rupture of the supply line for the lower 
disposed supply potential independent of the state of the 
input signals. 

Only a single first protective diode is required 
independent of the number of the components concerned. 

The use of the same damping diodes reduces the 
dependence of the circuit arrangement on forward voltages, 
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forward currents, back blocking voltages, temperature 
behavior, frequency dependence, and the like in a decisive 
measure. 

Short Description of the Drawings 

Further details and advantages of the Invention 
result from the following embodiment illustrated by way of 
figures. There is shown in: 

Figure 1: a circuit arrangement with a protective 
circuit according to the present Invention; 

Figure 2 : a further circuit arrangement with an 
advantageous further development of the protective circuit 
according to the present invention. 

The circuit arrangement according to Fig. 1 
comprises a driver module Bl with four outputs Ql through 
Q4, wherein the load resistors Rl through R4 and the load 
capacitors CI through C4 are controlled through the outputs 
Ql through Q4 . The module Bl is controlled through the 
inputs II, 12 through In of the module Bl by predisposed 
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circuit parts formed of a multiple opto-electronic control 
circuit, as is shown by the example coordinated to the input 
In. The module Bl and the control circuit Al are supplied by 
a supply voltage, wherein the supply voltage is applied 
between a first feed line 1 for the higher disposed supply 
potential Vcc and by a second feed line 2 for the lower 
disposed supply potential GND. A first protective diode Dl 
is disposed between the second feed line 2 and the third 
feed line 3 for the control circuit Al such that the first 
protective diode Dl is connected to the second feed line 2 
through the cathode of the first protective diode Dl. A 
second protective diode D2 is inserted between the supply 
connection 4 of the module Bl fed by the lower disposed 
potential GND and the second feed line 2 such that second 
protective diode D2 is connected to the second feed line 2 
through the cathode of the second protective diode D2 . In 
case of a reverse polarity (confusion of polarity) of the 
supply voltage, the protective diodes D2 and Dl prevent that 
damaging or, respectively, destroying potentials can pass 
neither to the supply connection 4 of the module Bl nor to 
the control circuit Al through the third feed line 3. The 
case for the so-called rupture of the neutral connection 
occurs if an interruption 4 happens, for example by a 
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rupture of the conductor between the second feed line 2 and 
the general supply line 5 for neutral conductor GND. In this 
case, the series connection of the oppositely directed 
protective diodes Dl and D2 prevents that parasitic currents 
can flow off through the control circuit Al, the supply 
connection 4, internal resistances Ril through Ri4 in the 
module Bl, the outputs Ql through Q4 and the loads 
resistances Rl through R4 to the general supply line 5. It 
is furthermore prevented based on the protective circuit 
according to the present Invention that oscillations can 
occur at the outputs Ql through Q4 based on the dynamic 
cooperation of the internal resistances Ril through Ri4 with 
the load capacitors CI through C4 . 

A circuit arrangement with for example four driver 
modules Bl through B4 and in each case coordinated control 
circuits Al through A4 is shown in a simplified way in Fig. 
2. In each case a second protective diode D21 through D24 is 
coordinated to each module Bl through B4 . However, only a 
single, common first protective diode Dl is required for all 
control circuits Al through A4 in the common feed line 3 fed 
by the lower disposed potential neutral GND. Also, this 
protective circuit containing the protective diodes Dl, D21 
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through D24 presents an effective protection both against 
confusion of polarity of the supply voltage as well as 
against a rupture of the neutral conductor between the 
second feed line 2 and the general supply line 5. 
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